IN 1952 at a meeting of the Thoracic Society of Great Britain, attention was first drawn to an association in coal miners in South Wales of rheumatoid arthritis and certain unusual radiological appearances in chest radiograms (Caplan 1953) . Epidemiological studies of rheumatoid arthritis in a community of coal miners in South Wales were carried out by the Pneumoconiosis Research Unit to investigate this syndrome (Miall et al., 1953; Miall, 1955) . The investigations confirmed the observation that a particular type of radiological appearance in the chest X-ray films of coal miners is closely associated with the presence of rheumatoid disease.
Examples of the syndrome have now been observed in coal workers in other parts of Great Britain and in other European countries (Christiaens et al., 1954; Petry, 1954; van Mechelen, 1954; Dechoux and Ruyssen, 1956;  von Sepke, 1957) , and in workers exposed to a variety of other dusts as in potteries, sand blasting, brass and iron foundries (Caplan, unpublished, 1954 (Caplan, unpublished, -1259 Caplan et al., 1958) ; boiler scaling (Campbell, 1958) ; working with asbestos (Rickards and Barrett, 1958) ; and working in various silica hazards outside Britain (Colinet, 1950 (Colinet, , 1953 Clerens, 1953; van der Meer, 1954; Martin and Fallet, 1953) .
The radiological appearances are characterized by the presence of multiple, well-defined round opacities 0 5-5 cm. in diameter distributed throughout both lung fields (Fig. 1) olecranon nodules but no apparent joint changes.
A detailed pathological study of the syndrome has been made by Gough et al. (1955) . They describe the lung lesions in 16 coal workers from material obtained at necropsy and biopsy as having a characteristic appearance and distinguishable from progressive massive fibrosis and the classical silicotic nodule (Fig. 2) . Macroscopically the lesions show a characteristic concentric arrangement of lighter and darker layers. The pale areas are grey in some instances and yellow in others. Liquefaction tends to occur in the pale areas leaving clefts. In some cases the nodules are densely calcified.
Gough (Caplan et al., 1958) suggests the histological criteria upon which diagnosis should be made are a central area of necrotic collagen, outside which is a zone of active inflammation consisting of a cellular infiltration of macrophages and frequently also of polymorphonuclear leucocytes. In this zone collagen is being destroyed. In hmmatoxylin-and-eosinstained sections the intense blue staining of the inflammatory zone contrasts with the pink of the central necrotic collagen. Some of the macrophages in the inflammatory zone contain dust. When these macrophages die and disintegrate the dust is deposited and this accounts for the dark concentric rings seen in the nodules. The inflammatory zone may involve the whole or only part of the circumference of a nodule. Multinucleated giant cells are present in some instances, and these lie in a zone of fibroblasts outside the zone of inflammatory cells. The fibroblasts are orientated in a palisade manner. Outside the palisade is a zone of collagen arranged circumferentially and not necrotic. Endarteritis is present in vessels at the periphery of the nodules, and in the lumen of the vessels there are more lymphocytes and plasma cells than seen in the endarteritis usually present in pneumoconiosis.
In the first epidemiological study undertaken by the Pneumoconiosis Research Unit, it was observed that there was an increased prevalence of rheumatoid arthritis amongst men with P.M.F. A further survey of rheumatoid arthritis amongst males living in a Welsh mining valley was, therefore, carried out by Miall (1955) to study the relationship between rheumatoid arthritis and pulmonary abnormalities, particularly with reference to the possibility of massive fibrosis being responsible for the high incidence of rheumatoid arthritis in miners with complicated pneumoconiosis. Miall found no increased prevalence of rheumatoid arthritis amongst miners and exminers in a community where P.M.F. and cases of the rheumatoid syndrome were prevalent. He therefore concluded that neither exposure to dust nor the lung changes of complicated pneumoconiosis were of any importance in the etiology of rheumatoid arthritis. There were, however, significantly high prevalence rates of P.M.F. and tuberculosis amongst miners and ex-miners with rheumatoid arthritis and of tuberculosis amongst non-miners with rheumatoid arthritis. Miall also made the interesting observation that in miners with a typical rheumatoid type chest X-ray appearance but without arthritis there was a familial incidence of rheumatoid arthritis similar to that found in cases of rheumatoid arthritis.
The symptomatology is similar to that found in massive fibrosis although there is in certain cases a surprising absence of constitutional disturbances and only slight impairment of respiratory function even when the chest X-rays show widespread opacities. This is perhaps even more striking in cases showing extensive cavitation. In 2 out of 50 miners with the syndrome who were fully investigated as in-patients, tubercle bacilli were found in the sputum. Even when extensive cavitation is present, a positive sputum is rare. This may indicate that the cavitation is not necessarily due to the breaking down of a caseating tuberculous focus, but to necrosis of collagen, the cause of which is so far unknown. It is, therefore, suggested that when cavitation occurs in rheumatoid lung lesions, a diagnosis of active tuberculosis should await bacteriological proof. Persistent efforts should be made to isolate the tubercle bacillus, but if these prove negative, the case should be kept under observation rather than notified as tuberculosis. Treatment if indicated should be domiciliary rather than in a sanatorium. These suggestions are made because a number of such cases have been diagnosed as suffering from tuberculosis and subjected to a prolonged stay in sanatoria despite numerous negative sputum-reports.
A wider recognition of the syndrome may also prevent an unnecessary diagnostic exploratory thoracotomy, for such procedures have been carried out in order to elucidate the pathology of round lesions in chest radiograms of coal workers suffering from rheumatoid arthritis. In these cases a provisional diagnosis of secondary tumour deposits or histoplasmosis was made.
The results of treatment of the lung lesions-as distinct from the arthritis-have been disappointing. On the assumption that the tubercle bacillus was a possible etiological factor in the causation of the lung lesions, prolonged anti-tuberculous chemotherapy was given, particularly in cases showing a rapid increase in size and numbers of opacities and/or cavitation. In no case was there any obvious benefit. Corticosteroid therapy -sometimes combined with anti-tuberculous chemotherapy-has also had no effect on the progression of the lung lesions, except perhaps in one case which showed an apparent decrease in size of some of the radiological opacities after a twelve months' course of ACTH.
The aetiology of the lung lesions remains obscure. The lesions in coal workers and in workers exposed to a variety of dust hazards are histologically identical, a predominant feature being collagen necrosis. This suggests that a necessary factor in the etiology of the lesion is the presence of collagen formed either as the result of the reaction to dust or to dust and tuberculosis.
It is possible that in subjects with rheumatoid disease this reaction is abnormal. The collagen necrosis may be either the cause or result of the abnormal response.
For many years it has been generally accepted that silicosis was due to the toxic effects of silica particles going slowly into solution; this chemical theory has now been discarded. The latest hypothesis is that an antigen-antibody reaction plays a part in the genesis of the silicotic nodule, the antigen being silica plus adsorbed body protein. It is known that in rheumatoid disease an abnormal agglutination factor may be present in the blood. It is possible that an antigenantibody reaction also plays a part in the Eetiology of the rheumatoid lung lesion in workers exposed to a dust hazard.
